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(54) INK JET RECORDING APPARATUS 

(57)Abstract: 

PURPOSE: To obtain an ink jet recording apparatus capable of restraining 
the stay of air bubbles as much as possible within the reservoir and further 
ensuring high discharging capacities without generating cross-talk. 
CONSTITUTION: The tip end of a reservoir 4 is made relatively narrower in 
its width than the central part thereof, and ink supply ports 2a-2d are 
arranged in distributed relation in the width direction of the reservoir 4 at 
its tip end, and further an ink chamber 3 and piezoelectric element 23 are 
disposed in a laminated manner in accordance with the ink supply ports 2a- 
2d and a nozzle communication passage 34 is adjusted for connecting the 
ink chamber 3 and nozzle 1. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink room which has a pressure generating means to pressurize ink, and an ink feed hopper, Carry out 
laminating arrangement of the reservoir at order, and connect said ink room with two or more nozzles of each on a 
nozzle free passage way, and it is arranged. Said ink feed hopper is formed in the ink supply way formation substrate 
covered as a bottom wall of said reservoir. The ink jet recording apparatus which is an ink jet recording apparatus with 
which ink is supplied in the direction of a list of said ink room at said reservoir, and is characterized by being distributed 
crosswise [ of a reservoir ] by the point of said reservoir, and arranging said ink feed hopper by it at least. 
[Claim 2] The ink jet recording device according to claim 1 which narrows width of face of the point of said reservoir 
relatively from a central part, and is characterized by being distributed crosswise [ of a reservoir ] by the point of said 
reservoir, and arranging said ink feed hopper by it. 

[Claim 3] The ink jet recording device according to claim 1 characterized by shifting said ink room to compensate for 
having been distributed crosswise [ of said reservoir ] and having arranged said ink feed hopper, adjusting the die length 
of said nozzle free passage way for said nozzle, and connecting said ink room. 

[Claim 4] The ink jet recording device according to claim 1 characterized by adjusting the die length of the free passage 
supply way which connects said ink feed hopper and said ink room to compensate for having been distributed crosswise 
[ of said reservoir ] and having arranged said ink feed hopper, and connecting said ink room with said reservoir. 
[Claim 5] The ink jet recording device according to claim 1 characterized by making the same area of the part which 
doubles a location for the edge of said ink room by said nozzle side, and joins a stationary plate on the part to which the 
variation rate of said diaphragm is not carried out in the actuator section which has the piezoelectric device by which the 
laminating was carried out to the diaphragm which forms at least 1 wall of said ink room, and said diaphragm, and said 
diaphragm displaces by said nozzle side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention receives a printing entry of data, it makes an ink droplet fly and relates to 

the on-demand mold ink jet recording device which makes a dot form in a record form by this ink droplet. 

[0002] 

[Description of the Prior Art] The on-demand mold ink jet recording device which injects an ink droplet from two or 
more nozzles according to input, and outputs an alphabetic character and a graphic form is excellent in the point as for 
which the record writing of a high quality of printed character is made to a regular paper or recycled paper with the low 
noise and a low running cost compared with the thing of other methods. 

[0003] As this ink jet recording device, the conventional technique shown in drawing 8 is indicated by JP,62-1 1 1758,A. 
As shown below, this ink jet recording device carries out the laminating of two or more plates which have a function 
different, respectively, and is constituted. 

[0004] The closure of the ink room formation substrate 21 which decides the long and slender ink room 3 arranged on 
the flat surface is carried out with the diaphragm 22 with the piezoelectric device 23 arranged in the field of one of these 
corresponding to the ink room 3, and the closure of the field of another side is carried out with the ink supply way 
formation substrate 33 with the ink feed hopper 2, and it constitutes the ink room 3 divided according to the individual 
which generates a pressure required for expulsion of an ink droplet. The through-hole which decides the reservoir 4 
which supplies ink to each ink room 3 via the ink feed hopper 2 has opened in the reservoir formation substrate 32 by 
which the laminating was further carried out to the ink supply way formation substrate 33, and the ink passage 24 and 
25 for supplying ink to this reservoir 4 from the ink jet head exterior and the reservoir opening 7 cross a diaphragm 22 
and the ink room formation substrate 21 , and are formed. The nozzle 1 which carries out the regurgitation of the ink is 
in these plates by which the laminating was carried out, and is punched at the nozzle plate 3 1 used as a diaphragm 22 
and the outermost plate of the opposite side. For this reason, the nozzle free passage ways 34, 35, and 36 which connect 
each ink room 3 with a nozzle 1 cross the ink supply way formation substrate 33 and the reservoir formation substrate 
32, and are formed. 

[0005] Although this conventional ink jet recording device takes the tooth space where an ink room is big, it can make 
homogeneity short the die length of the ink passage which results in a nozzle, and it not only can constitute the head 
itself remarkably small, but can raise a recording rate. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the detailed air bubbles which mixed the conventional ink jet 
recording apparatus into ink pile up by the point of a reservoir, and this has the technical problem that it has a bad 
influence on the discharging performance of ink. Moreover, in order to make small the part which the stagnation of ink 
tends to produce, when a reservoir is narrowed, compliance becomes small and the technical problem that ink is 
breathed out also from the nozzle which adjoins the nozzle by which ink should be breathed out and that the so-called 
cross talk occurs occurs. 

[0007] The place which this invention solves this technical problem and is made into the purpose suppresses stagnation 
of the air bubbles within a reservoir as much as possible, and is to offer the ink jet recording device which can secure 
the high discharging performance which a cross talk does not generate further. 
[0008] 

[Means for Solving the Problem] The ink room which has a pressure generating means by which the ink jet recording 
device of this invention pressurizes ink, Carry out laminating arrangement of an ink feed hopper and the reservoir at 
order, and connect said ink room with two or more nozzles of each on a nozzle free passage way, and it is arranged. 
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Said ink feed hopper is formed in the ink passage formation substrate covered as a bottom wall of said reservoir. It is the 
ink jet recording apparatus with which ink is supplied in the direction of a list of said ink room at said reservoir, and is 
characterized by being distributed crosswise [ of a reservoir ] by the point of said reservoir, and arranging said ink feed 
hopper by it at least. 

[0009] Furthermore, width of face of the point of said reservoir is relatively narrowed from a central part, and it is 
characterized by being distributed crosswise [ of a reservoir ] by the point of said reservoir, and arranging said ink feed 
hopper by it. 
[0010] 

[Example] Hereafter, an example explains this invention to a detail with reference to a drawing. 
[001 1] Drawin g 1 is the perspective view showing the whole ink jet recording device of this invention. Positioning 
immobilization is carried out on carriage 80, and carriage 80 can move the ink jet head cartlidge 100 which unified the 
ink jet head and the ink stowage in drawing 1 by the carriage motor 81 in the direction of the arrow head A which is a 
main scanning direction. Moreover, the recorded media 82, such as printing paper, are twisted around a platen 83, and 
are movable in the direction of the arrow head B which is die direction of vertical scanning by the paper feed motor 84. 
The ink jet head cartlidge 100 carried on carriage 80 forms an image for an ink droplet in a two-dimensional side 
combining migration of discharge and the direction of vertical scanning of recorded media according to a printing 
signal, moving to a main scanning direction. Moreover, when printing is not performed beyond fixed time amount, it 
moves to the position in readiness 86 with the ink suction means 85. The ink suction means 85 has cap 87 and the cap 
attitude device in which it does not illustrate, and can realize the condition of having made the cap 87 contacting the ink 
regurgitation side of the ink jet head cartlidge 100, and the condition of not making it contacting. 
[0012] Drawing 2 is the top view showing one example of the ink jet recording device of this invention, and drawing 3. 
is the decomposition perspective view. 

[0013] This ink jet recording apparatus carries out the laminating of the tabular actuator unit 20 and the same tabular 
passage unit 30, and is constituted. 

[0014] Actuator unit 20 The laminating of the ink room formation substrate 21 and the diaphragm 22 is carried out one 
by one, and it is constituted. On the diaphragm 22, the pressure generating component 23 corresponding to each ink 
room 3 is formed. The array within a flat surface is decided by the through-hole formed in the ink room formation 
substrate 21 long and slender, the perimeter of a through-hole serves as a side attachment wall, and the ink room 3 
which generates an ink pressure required for expulsion of an ink droplet is divided at two or more ink rooms 3. 
[0015] The passage unit 30 carries out the laminating of a nozzle plate 31, the reservoir formation substrate 32, and the 
ink supply way formation substrate 33 one by one, and is constituted. The reservoir 4 consists of that the through-hole 
which decides a reservoir 4 is formed in the reservoir formation substrate 32, and close one side of a through-hole by the 
nozzle plate 31, and it closes another side with the ink supply way formation substrate 33. This reservoir 4 has the 
function as a manifold which branches the ink from an ink stowage in each ink room 3. It is in this reservoir 4, and the 
ink feed hopper 2 which supplies ink according to an individual is punched from the reservoir 4 at each ink room 3 at 
the ink passage formation substrate 33 of a part which laps with each ink room 3 superficially, and the reservoir opening 
7 which leads the ink from an ink stowage to a reservoir 4 is punched at the ink passage formation substrate 33 of a part 
which does not lap superficially with the actuator unit 20. Moreover, the nozzle 1 which carries out the regurgitation of 
the ink droplet is punched at the nozzle plate 31 corresponding to the ink room 3. In order to connect this nozzle 1 and 
the corresponding ink room 3, corresponding to the nozzle 1, the nozzle free passage ways 34 and 35 are formed in the 
ink supply way formation substrate 33 and the reservoir formation substrate 32. 

[0016] In this example using a pressure generating component and a piezoelectric device 23, a uni-morph actuator is 
constituted by a piezoelectric device 23 and the diaphragm 22, a piezoelectric device 23 is contracted to field inboard by 
electrical -potential-difference impression to a piezoelectric device 23, and a diaphragm 22 bends and deforms in the 
direction which contracts the ink room 3. With the fluid pressure generated at this time, the ink flow which leads to a 
nozzle 1 through the nozzle free passage ways 34 and 35 from the ink room 3 occurs, and an ink droplet carries out the 
regurgitation from a nozzle orifice. 

[0017] The supply capability of ink is given using the ink suction means 85 more compulsorily than the ink jet head 
exterior, when the deterioration ink which air bubbles, dust, and viscosity increased exists in the case where it is filled 
up with ink for the first time to passage, or passage. Moreover, at the time of actuation of an ink jet recording device, it 
is given according to the capillary tube force of the meniscus formed in a nozzle 1 . 

[0018] Although it is expected that air bubbles are generated in process of this ink supply, the thing depended on the 
residual gas in passage having mixed in ink at the time of ink suction as that cause and the meniscus formed in a nozzle 
1 are greatly drawn in the ink room 3 side, and what is depended on the gas having mixed from the nozzle 1 can be 
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considered. 

[0019] The led ink is supplied to the ink room 3 via the reservoir opening 7, a reservoir 4, and the ink feed hopper 2 
from an ink stowage. Although the ink supplied to the reservoir 4 from the reservoir opening 7 is supplied in the 
direction of an arrow head C within a reservoir 4, in the point D of a reservoir 4, the bias of the velocity distribution of 
ink produces it. Therefore, like the conventional technique shown in drawin g 8 , when the ink feed hopper 2 has been 
arranged to the single tier, ink stagnation arises in a reservoir 4 and the detailed air bubbles mixed into ink pile up by the 
point D of a reservoir 4. 

[0020] In this example, it was distributed crosswise [ of a reservoir 4 ] like 2a, 2b, and 2c and 2d by the point D of a 
reservoir 4, and the ink feed hopper 2 is arranged by it as shown in drawing 2 . Since the bias of the velocity distribution 
of the ink in the point D of a reservoir 4 becomes small by making it such a configuration, it can be generated no longer 
by the ink stagnation in a reservoir 4, stagnation of the air bubbles within a reservoir 4 can be suppressed as much as 
possible, and the discharging performance of ink can be maintained good over a long period of time. 
[0021] Furthermore, in this example, width of face of the point D of a reservoir 4 is relatively narrowed from the central 
part E as shown in drawing 2 . With such structure, the ink velocity distribution of reservoir 4 point can be equalized, 
and the stagnation part of the ink in a reservoir 4 can be made small. Moreover, since compliance does not become 
small, generating of a cross talk can be suppressed. 

[0022] Drawing^ is the sectional view showing one example of the ink jet recording device of this invention. The 
structure of ink feed hopper 2a, 2b, and the ink supply path corresponding to arrangement of 2c and 2d shown in 
drawin g 2 is explained using this Fig. Ink feed hopper 2b of (B) is shifted and arranged on the crosswise outside of a 
reservoir 4 rather than ink feed hopper 2a of (A). Therefore, in (B), the ink room 3 and the piezoelectric device 23 are 
also shifted and arranged rather than the part from which ink feed hopper 2b shifted in the same direction, and the 
location in (A). However, by (A) and (B), since the physical relationship of a reservoir 4 and a nozzle 1 does not 
change, at (B), connection of the ink room 3 and a nozzle 1 is aimed at by making nozzle free passage way 34b longer 
than nozzle free passage way 34a of (A). 

[0023] Drawing, 5 is the sectional view showing other examples of the ink jet recording device of this invention. In this 
example, the free passage way formation substrate 8 was inserted between the ink room formation substrate 21 and the 
ink passage formation substrate 33, the die length of the free passage supply way 9 punched at the free passage way 
formation substrate 8 was adjusted, and the ink room 3 is connected with the reservoir 4. By making it such a 
configuration, a location can be doubled with the ink room 3 for the edge of a piezoelectric device 23 by the nozzle 1 
side irrespective of the location of the ink feed hopper 2. 

[0024] Drawing 6 is the top view showing other examples of the ink jet recording device of this invention, and drawing 
7 is the sectional view. In this example, the die length of the ink room 3 is adjusted to compensate for having been 
distributed crosswise [ of a reservoir 4 ] by the point of a reservoir 4, and having arranged the ink feed hopper 2 by it. 
The piezoelectric device 23 doubled the location by the nozzle 1 side, formed the edge on the diaphragm 23 of the part 
which does not lap with a reservoir 4 superficially, and in order to make it not vibrate on the diaphragm 23 of the part 
which laps with a reservoir 4 superficially, it joined the stationary plate 26. By carrying out like this, area of the part 
which a diaphragm 23 displaces by the nozzle 1 side can be made the same, and the amount of the ink breathed out from 
each nozzle 1 corresponding to each ink room 3 where die length is different can be made equal. 
[0025] 

[Effect of the Invention] Since the bias of the velocity distribution of the ink in the point of a reservoir becomes small 
by being distributed crosswise [ of a reservoir ] by the point of said reservoir, and arranging an ink feed hopper by it at 
least in this invention as explained above, it can be generated no longer by the ink stagnation in a reservoir, stagnation 
of the air bubbles within a reservoir can be suppressed as much as possible, and the discharging performance of ink can 
be maintained good over a long period of time. 

[0026] Furthermore, by narrowing width of face of the point of a reservoir relatively from a central part, the ink velocity 
distribution of a reservoir point can be equalized and the stagnation part of the ink in a reservoir can be made small. 
Moreover, since compliance does not become small, generating of a cross talk can be suppressed. 
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DRAWINGS 




[Drawing 3] 
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[Drawin g 6] 
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[Drawing 8] 
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f3Kft(&3h5. 'Jif-A-P7*6 yy-^4tc«*& 

$n/c-Y>^«, ytf-^^rtr^Encw^rrsjtc^s 
n^.*s, yif"^'4©$ l c^a5Dtc*ii»r'( r >f©?SjEi9- 

*©«*)3W*DS. -?:<Dtcibt,C. m8(,cm$tiX\<>Z'& 
imffi<DJ:5lc> ^>f«^P2^— ?ijCCiBSbfclt^ 

Aifcai&nfi*i y •y-^^c^gpD-cjss-r^o 

[0 0 2 0 ] ^mmmx-tt.. i2(CS?titl,>5J:^ 
y-y-^4©5fe«S|JD-C > -f>^fJ&P2*2a 1 
2b. 2c. 2d©J:5K:, U 1f->'>*4©*g^lSj^?ij 
l/Tfegb-Cl>£„ C©<t^^c1i^c^--SC£CCj:«3. 
y f-z't 4 ©5fcif&SBD ictett 2> J > i> <Dffimftl5<Dm 0 
*s/h$< /j:^©-c. y -y- a 4 rt©-f Dfc 

1,^-5 k«c»j. yif-^'4F*3-c©»?a©^a*njtgiftPi 
OW^r. -Y>^©tttlitt^?rg»itc^co'rMSfK:ji 

[0021] Mtc. #3Sifc«-ctt, 0 2«c^snrc^ 
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[0 02 2] 04{i, ##SBJ!©-f >i? y;c 5. na^s 

cd— sefe^^-riTHS'r**^., #0£flH>r, 02 tc 
Tn^irri-^ ^>^[]2a. 2b. 2c. 2d© 

(B) ©-Y>^«*&P2 b(*. (A)©-f>?« 10 

2 3 fe im o^rfiitc ^ > i' m&n 2 b *s-r n^. 
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L-nc* s e. (A) £ (B) "C, yif--M4£-/XjH© 
fitgM#«^e»^l-i©-C. (B) -CW. ^XjUifiigg 
3 4 b* (A) ©^X.)l-»jiS83 4 a £9 &fi< ? 
£«:«fco-C. -Y>?^3£^X;H©}gi|S=£:0o-Ct,> 

z>. 

[0 0 2 3 ] 05«. ^fSB^©-^*^* hiEia^S 20 

©^©iiJSfe^^-riRODS-cife-So *^is^-e«. -y> 

f^fiK»«2 1 £ >^*8§^fiS»S3 3 ©IfflKiaii 
8S7f*f£S« 8 £»A L , iSilSS^J&SS 8 tcSffi. 3 tiX 
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^3*«^L-Ct»5. C©<£5&#j£{C-r-5C£K:J: 
otr. ^>^«*&P2©fig4C*^t>6-r. -Y>f^3 
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fc-a-C, -f>*S3©fi<**SSf5LT(,>S. d**^2 
3ttiffiS($£>XJU 1 (WT{4g*-^fci±. y £¥ 
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t,»«fc5«:-f S/c«>«:H£1S2 6*g#L/c 0 C-5-T5C 
£&c<fc^T. yX;HffliJt?JS8jj&2 3 ©^{4^5^© 
ffi«*l5lD(CLT. S$©a^S-f>^S3(c*f-lST-5 
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[2£Bj<D$yn] JKJU»9Il/fcJ: 9«c#»|iiK:*«,»Ttt. 
-Y > m*&p*:4>fc < £ €>B«ie y if — '<©itja»t? y tf 
-^*©ifi^(p)ic^L-cges^-sc£(cj:i3 . y-tf-^ 

©5fe«SP(C*JW 5 -f > #<DffiSLft1fi<Dfg*) < & 5 
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C£^-C*5„ 
[HB©1B*tt«W] 
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